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light coming from the object, since the same degree of' illu-
mination whieh, under certain  conditions, will render the
body visible, will under other circumstances, fail to produce
any sensible tmpression.  ‘Thus, for example, the lumicre een-
drce, or carth-shine on the moon, which 1+ pereeptible by the
naked eye after sunset, cannot be deteeted with the aid of' a
telescope while the sun is above the hovizon.  This difference
is due to the dispersive power of the atmosphere.  When the
sun’s rays fall wpon any one of the minute particles of the air,
they are reflected in all dircetions, und the particl , as has
been before remarked, becomes virtually a luminous point.
The result of these reflections at all the partieles of the air is
the appearance of the bright blue sky; and wher we turn 2
telescope towards any portion of the sky the field of view is
illuminated by what we may call the lizht of the sky, that i,
by the light of the sun which has been refiected from the par-
ticles of' the atmosphere.  1f, now, we diveet the telescope,
during daylight, to a heavenly body, the ficld of view will be
illuminated generally by the light of the sky ; and the part of
the field where the image of the body is formed will recetve
the proper light of the body in addition to the light of the sky;
conseqguently, the visibility of the hody will depend upon the
excess of light upun thix spot, above the general illumination
of the field ; and it is obvivus that this excess will bear a ratio
to the whole illumination, which will vary with the intensity
of the light of the sky.  In order that the irage may be visible,
it is found by experience that this excess must be equal to at
least one-sixticth of the general illumination ; if this is not the
ease, though the image of the body is really formed upon the
field of view, our eyes are incapable of distinguishing it from
the surrounding parts of the ficld.  Thus the wreater the bright-
ness of the field produced by the atmospheric reflection, the
less will be our chance of secing a luminous hody situated be-
youa the atmosphere. As an illustration of this may be noticed
the powe. of seeing the stws by daylight through a long tele-
scope or “ube.  When the eye is unprotected, the reting is
illuminated by rays reficeted from nearly half the atmospherie
particles above the horizon ; whereas, when we look through a
long tube, it is only from particles situated in a comparatively
small region that the eye can receive light, and thus the light
of the star becomes of greater importance—bears a larger pro-
portion to the whole illumination—and may, if the tube be long
enough, become as much as one-sixticth of the general illumi-
nation, and thus render the star visible.

To return, then, to the moon’s disc as seen beyond the sun
during the cclipse. TIs it possible that the lumidre cendrée can
be the cause of its being thus visible?  If so, that light must
be equal to at least one-sixtieth of the light of the sky received
on the field of the telescope in the neighbourhoud. Now, this
twice reflected light is very feeble, and the exterior portion of
the moon wasseen by Arago in 1842, when not more than half
the sun’s diameter was eclipsed, and when the atmospheric
illumination must therefore have been fir more than sixty times
the lumiére ceadrée. Consequently this explanation of the
phenomenon is inadmissible.  In fact, according to Arago’s
cxplanation, which scems almost certainly the true one, the
moon’s disc is visible under these cireumstances, not because
the illumination of her image is greater than that of the sur-
rounding ficld, but because it is less so. It is scen just as the
portion of the moon which is between us and the sun, as a dark
object on a bright ground. This bright ground is an object of
considerable interest as proving almost conclusively the existence
of a non-luminous atmesphere of the sun surrounding the
luminous envelope, and capable of reflecting the light proceed-
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ing from the latter. The light reflected by this outer atmosplhiere
ix x0 feeble that under ordinavy cireun -tances we cannot per-
ceive it, beeause it hears sy small a pro portion to the diffused
light of the sky: and even during the progress of an eclipse,
although the diffused light beconies more and more feeble as
the moou's shadow envelopes more and more of the atmosphere,
yet so long as any of the rays of the sun are not intercepted,
the light of the sky is stiong enough to prevent ourseeing that
reflected by the external envelope of the sun.  When, however,
the eclipse becomes total, all the direct light of the sun is cut
oft from the portion of the atmosphere through which we are
lnoking, and the only illumination of the sky in the neighbour-
hood of the sun is that produced by rys which have been
already reflected at distant parts of the carth’s atmosphere.
The illumination thus produced is very fecble, und the light
reflected by the sun’s atmosphere  then  becomes visible
ag a bread ring of dight or corona, surrounding  the dark
body of the moon, and diminishing in brightness as it
recedes from the san’s dise; hut the moment the sun re-ap-
puars, this corona vanishes again, so that there is no chance of
seeing it dircetly during any partinl or annuluar celipse however
large.  When, however, ahout halt the sun's dise is eclipsed,
the ilumination of the field of a good telescope, avising from
the reflected light of the atmosphere, is considerably veduced,
and the excess of the illumination of the image of the corona
above that of the dark body of the moon becomes pereeptible,
and renders the outline of the latter body visible.  The truth
of this explanation ix strongly confirmed by the fact that the
exterior portion of the momn is most distinetly seen near the
sun’s limb; which is in secordance with the theory, inasmuch
as the corana, which forme the bricht cround, is more strongly
illuminated in that neighbourhoad than at a greater distance.

We are now in a position to cexplain why this observation
would very probably fail, if the objeet gluss of the telescope
were imperfectly polished, or had any particles of dust or mois-
ture adhering toit. 1t the object glass were perfectly transpa-
rent, every ray falling upon it (provided its path was not
inclined at ton large an angle to the axis of the lens) would be
entirely refracted tn its own proper direction. "The illumination,
thercfore, of the field of view, so far as it was due to the light
reflected by the atmosphere, would proceed from a compara-
tively small patch of the sky surrounding the point to which
the axis of the telescope was dirccted : rays proceeding from
other parts would, after refraction, be so much inclined to the
axis a3 to strike the blackened sides of the tube of the teles-
cope, and so be absorbed and lost; so that such rays would
contribute nothing to the illumiration of the ficld. ILet us
suppose that with such a glass the dark exterior portion of the
moon’s disc can just be distinguished; Ict us call the atmos-
pherie brightness 60; 1 is will be the illumination of that part
of the field where the moon’s image is,* the part immediately
surrounding this receives also the light of the corona, and since
it is perceptibly brighter than the moon’s image, the number
expressing its illumination must be at least 61. Now if we
suppose the object glass of the telescope to be imperfectly pol-
ished, or not perfectly clean, the rays coming from remote parts
of the sky will throw an additional light upon the field of view;
for whenever one of such rays falls upon an opaque spot ora
speck of dust on the object-glass a portiun of it will be scattered
in all directions, making the spot virtually a new source of

* Strictly speaking, the moon’s image would be illuminated by the
lumitre cendrie, as well as by the light of the sky; but the former is
o inconsiderabloe in amount, that it may boomitted.



